August 2019 saw dramatic increases in wildfires in the Brazilian Amazon, leading to arguments between Brazil and G7 leaders and widespread concern among conservationists. Popular media reports suggested that 'swathes of the Amazon rainforest in Brazil are on fire'. Here we investigate the spatial distribution of fires through August 2019, showing that fires were largely restricted to deforested regions and areas with low canopy cover, particularly in unprotected areas. In contrast, Brazil's protected areas had one third as many fires, and forest in protected areas with high canopy cover was almost entirely unaffected by fire. Protected areas reduce deforestation and carbon emissions, and have proved largely untouched by recent fires.
2 is largely unprotected, however. Three quarters of the 645 PAs covering the basin are smaller than 4000 km 2 , while the largest at 96,500 km 2 is the Yanomami Indigenous Area bordering Venezuela.
PAs are highly forested, with 87 % of the area having a canopy coverage of over 90 % in 2018 at 0.01° spatial resolution (Fig. 1B) . In contrast, only 46 % of unprotected areas have canopy cover over 90 % in 2018. Forest area loss was 38,814 km 2 from 2000 to 2018 in PAs, compared with 306,394 km 2 in unprotected areas, mostly along the 'Arc of Deforestation' along the south eastern border of the Amazon Basin (Fig. 1C ). Forest area loss within PAs was greatest in the Triunfo do Xingu Environmental Protection Area in Pará (5652 km 2 deforested), the Parque do Xingu Indigenous Area in Mato Grosso (2609 km 2 deforested), and the Jamanxim National Forest in Pará (1551 km 2 deforested).
A record number of fires have been reported in the Brazilian Amazon in 2019 , peaking in the middle of August (1) . During August, fires were detected in a total of 18,005 km 2 of PA forest and 58,954 km 2 of unprotected forest, comprising 1.12 % and 3.19 % of the total PA and unprotected areas, respectively ( Fig. 1D ). The probability of fire detection varied with canopy cover in PA and unprotected areas ( Fig. 2A ). Assuming that areas deforested between 2000 and 2018 were effectively deforested (i.e. ignoring post-logging canopy recovery), in PAs the fraction of area with fires was greatest for mean canopy cover of between 20 and 30 %, while areas with more than 90 % canopy cover remained almost entirely unburned. In unprotected areas, the fraction of areas with fires was greatest for mean canopy cover between 60 and 70 %, again declining to near zero for forests with more than 90 % canopy cover. The fraction of area with fires increased with deforestation from 2000-2018 in both PAs and unprotected areas ( Fig. 2B ). While overall the burned area was more than three times greater in unprotected areas than in PAs, the fraction of burned area increased more rapidly with deforestation in PAs than in unprotected areas. 96 % to 64 %. The reasons for this rapid rate of forest loss are unclear, but appear to be driven by illegal logging and cattle ranching (7) . The small town of São Félix do Xingu (population approximate 45,000) lies on the south-eastern border of the reserve, across the Xingu River. Optical remote sensing images (Google maps) show large areas of agricultural land within the reserve, and so it appears that deforestation and forest fragmentation has permitted widespread fire. Other reserves 3 with large burned areas include Jamanxim National Forest, Pará (1230 km 2 burned), Jaci-Paraná, Roraima (1008 km 2 ), Parabubure, Mato Grosso (915 km 2 ) and Kayapó, Pará (739 km 2 ).
There has been justifiable concern in the press and among politicians by the large areas of fire in the Brazilian Amazon during August 2019. Amazonian deforestation and fire emit around 0.2 Gt C per year (4), and threaten irreplaceable biodiversity (8) . However, this analysis shows that the majority of fires have occurred in unprotected areas, and that Brazil's protected area network has proved robust to fire outbreaks, particularly intact forest with high canopy cover and low rates of recent deforestation. 
